However, the AOL bone lesions differ in appearance from those of systemic sclerosis.
The cause of increased collagen synthesis in scleroderma has not been elucidated. Leroy (1974) studied the rate of collagen synthesis by individual fibroblasts from scleroderma and control patients. He found that, when first cultured, scleroderma fibroblasts synthesize new collagen much more rapidly than controls. This implies that cellular factors are of greater importance in causing excess new collagen formation. In addition Johnson & Ziff (1974) reported that lymphokine from normal human donors can increase the rate of collagen synthesis.
Several chemicals are known to induce abnormal fibrosis. Practolol (Brown et al. 1974 ) can lead to peritoneal fibrosis. Methysergide can cause retroperitoneal fibrosis and ergotamine can lead to peripheral ischamia and has been used in the rat as an experimental model for scleroderma (Harris & Robinson 1974) . Epidemiological investigations strongly implicate vinyl chloride in the pathogenesis of acro-osteolysis, and therefore as a further possible chemical cause of increased collagen synthesis. D-penicillamine is a useful agent in the treatment of scleroderma, but only when the disease is active and progressive, that is whilst the crosslinks are labile and can be cleaved by the drug. When the collagen has matured, the crosslinks become stable and the drug is no longer effective (Herbert et al. 1974 ). It may be that D-penicillamine will be of value for treating AOL, but only for active disease.
It is of fundamental interest to determine the manner by which vinyl chloride leads to excess collagen proliferation. This should lead to a better understanding of the processes of collagen synthesis and could well act as a useful model for the study of scleroderma. that epidemiological studies would be necessary to evaluate the extent of the risk to workers engaged in the manufacture and fabrication of PVC. The Employment Medical Advisory Service (EMAS) proposed three studies: a prospective study of PVC manufacturers, a prospective study of PVC fabricators, and a retrospective study of primary angiosarcoma of the liver. As these studies were intended to be as comprehensive as possible they could only be accomplished by drawing on the cooperation and expertise of a number of bodies: the industry, HM Factory Inspectorate, the Registrars General for England and Wales, and Scotland, the Royal College of Pathologists and experts from university departments and elsewhere.
REFERENCES

Prospective Study of P VC Manufacturers
In the past, workers engaged in PVC manufacture were exposed to vinyl chloride as a result of working inside autoclaves or from leaks occurring at various stages of the process. The main aim of this survey is to evaluate the effects of this exposure in terms of mortality and cancer registration rates according to certified causes by including all past workers at every factory manufacturing PVC in Great Britain. Present and future workers are also to be incorporated. Identification details of the workers, including duration of employment and details of past exposure, are entered by the factory personnel departments onto individual survey cards according to instructions provided by EMAS. Past exposure had been graded into high (>200 parts/ 108), medium (>25 parts/106), and low (<25 parts/106), with 'constant' and 'intermittent' categories. The This procedure should result in an almost complete follow up of workers. The total number of males and females identified as having worked in the manufacture of PVC is 7746 of whom only 84 (1 %) have not been traced, 72 (1 %) have missing information, and 147 (2%) have emigrated. Workers entered into the present analysis number 7410, over half of whom are current employees; 88 % were exposed to 'low' or 'medium' concentrations, only 12% having worked in 'high' concentrations; 46 % had constant exposures.
Statistical comparisons will be made between observed and expected deaths, calculated using the England and Wales sex-age-standardized rates supplied by the Registrar General.
PVC Fabricators
Exposure to vinyl chloride during the manufacture of the finished articles from raw PVC occurs as the vinyl chloride trapped in PVC synthesis is released during the further handling and processing of the PVC. This survey aims to study the mortality and cancer registration rates for all causes in each sector of the industry and to determine whether these rates are related to vinyl chloride exposure. There are at least seventeen different types of industry and twenty types of operation, and the size of the work staff varies from a handful to hundreds of men. Records of employment and exposures are likely to be poor or nonexistent in some of the smaller factories and for this reason a sample will be taken of workers employed at, or near to, the present time, over a wide range of the industry, the names of the factories making up the sampling frame being provided by HM Factory Inspectorate and trade organizations. As many as 20 000 workers may be involved. The procedure for the follow up of workers and the analysis of the results will be similar to that described for the study of manufacturers.
Retrospective Study ofAngiosarcoma The significance of cases of angiosarcoma of the liver occurring in vinyl chloride workers relates to the rarity of the tumour in the general population. To assess its rarity and to look for any time trends, EMAS asked the Registrar General for England and Wales to collect all death certificates with a possible diagnosis of angiosarcoma of the liver between 1963 and 1973. The results of this study have been reported elsewhere (Baxter & Fox 1975) and showed that, on average, only 3 adult cases were certified a year in England and Wales. One case reported in 1972 had previously been employed as a PVC worker. (The only other angiosarcoma death in Great Britain known to have occurred in a PVC worker was in 1974. Both workers had been engaged on the manufacturing side.)
The main aim of this study is to identify and verify all diagnosed cases of primary angiosarcoma of the liver occurring from 1974 onwards, and to evaluate their association with occupational exposure to vinyl chloride. From 1974 onwards, the Registrars' General Offices are sending all death certificates with an underlying cause of death stated as being liver cancer (including primary, secondary and unspecified categories) to EMAS headquarters, where diagnoses likely to be angiosarcoma are selected. Angiosarcomas are also notified to EMAS from cancer registries, hospital pathologists and hospital discharges (Scotland only). A sample will be taken from amongst the other liver cancers, and for both these and the angiosarcoma cases the hospitals where they were treated will be contacted in order to request the loan of available histological material. Sections will be submitted for diagnosis to a panel of expert histopathologists who will not know the history or identity of the cases. An estimate will then be made of how many angiosarcomas are misdiagnosed or miscertified as other liver cancers. With the permission and assistance of the hospital consultants and general practitioners concerned, the next of kin of the deceased angiosarcoma cases will be traced and an interview requested with one of our Employment Nursing Advisers trained in interviewing techniques. The nurse will seek to obtain a full occupational history of the deceased.
The controls, matched for age, sex and death register (locality), will be chosen from the other liver cancer deaths and also from deaths from all causes. Four liver cancer controls for each angiosarcoma case will be randomly selected by EMAS. The controls of deaths from all causes will be selected by the Registrar General's Office from the same death register as an angiosarcoma case. The next of kin of both sets of controls will be interviewed in an identical manner to the angiosarcoma cases. As far as possible the interviewers will not know the cause of death of the deceased. Finally, our Employment Medical Advisers will investigate the places where the cases and controls worked and record details of occupational exposure to vinyl chloride and other chemicals. They will also attempt to obtain photocopies of all hospital and general practitioner records for the verified cases of angiosarcoma.
The verified cases of angiosarcoma will be entered into a register which will include occupational histories and the copies of the medical records, and an estimate of the true incidence of angiosarcoma will be obtained. Finally, the frequency of occupational exposure to vinyl chloride will be compared between the angiosarcoma cases and the controls.
In conclusion, prospective and retrospective studies are being carried out to provide a comprehensive assessment of the risk of occupational exposure to vinyl chloride and the development of primary angiosarcoma of the liver. The prospective mortality and cancer registration studies will also permit the testing of hypotheses concerning the carcinogenicity of vinyl chloride in other sites, such as the lung and brain. And in the absence of a satisfactory objective test for use in morbidity surveys, mortality data should enable the more serious complications of periportal fibrosis due to vinyl chloride to be assessed. London) said that in the prospective study of PVC manufacturers described by Dr Baxter great care had been taken to elucidate the role of (1) year of entry into the industry, (2) level of exposure as estimated by people who had worked in the individual plants, (3) length of exposure in the industry, and (4) length of follow up. These studies, coupled with those of 'healthy population effect' and 'survivor population effect' were of fundamental importance in the evaluation of the results of exposure to vinyl chloride monomer.
Dr L Magos (MRC Toxicology Unit, Carshalton) said that in the retrospective epidemiological study reviewed by Dr Baxter vinyl chloride workers were divided according to exposure time and level of exposure. How could data be obtained on the level of exposure of a worker who had had twenty years' exposure?
In the German literature there were many cases of splenomegaly, fibrosis of the liver, and thrombocytopenia. Dr Magos was surprised that no similar cases had been reported from the UK during the meeting. Histopathology of Liver Lesions Associated with Exposure to Vinyl Chloride Monomer So far only 2 cases of angiosarcoma of the liver have been reported in British workers exposed to vinyl chloride monomer (Lee & Harry 1974) but more material has been studied in the United States by Bradford Block (1974) and by Thomas et al. (1975) . The lesions encountered in this last publication included 15 angiosarcomas and the structural changes are clearly presented by these authors. At the same time, angiosarcomas have been described in other circumstances, which included prolonged exposure to arsenical medication for psoriasis (Regelson et al. 1968 ) arsenic toxicity in vineyard workers (Roth 1957) and after exposure to thorium dioxide for arteriography (Visfeldt & Poulson 1972) . The lesion has been encountered also in patients with no evidence of exposure to a particular toxin (Baker et al. 1956 ). The characteristics of the tumour are for the most 
